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(57) ABSTRACT

A power supply circuit receives power from a power supply
and supplies the power to loads including a main controller
and a first sub-controller performing response action through
a network when the supply of power to the main controller 1s
blocked and the image forming apparatus 1s connected to the
network. A second sub-controller controls the blocking of the
supply of power to the main controller. The sub-controller
determines whether to block the supply of power to the main
controller, determines a connection state of the image form-
ing apparatus to the network when the first determination unit
determines to block the supply of power, blocks the supply of
power to the first sub-control unit according to the determi-
nation result, and detects a factor for resuming the supply of
power to the main controller and a factor for blocking the
supply of power to all or a part of the loads.

8 Claims, 4 Drawing Sheets
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CONTROL DEVICE, IMAGE FORMING
APPARATUS, AND CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and incorporates
by reference the entire contents of Japanese Patent Applica-

tion No. 2011-000194 filed 1n Japan on Jan. 4, 2011.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a control device, an 1image
forming apparatus, and a control method.

2. Description of the Related Art

In 1mage forming apparatuses such as a multifunction
printer (MEFP) and a laser printer (LP), the supply of power to
respective loads, which are units included 1n the image form-
ing apparatus, 1s controlled to thereby control driving of the
respective units. Among such image forming apparatuses,
there 1s an 1image forming apparatus 1n which when a power
saving mode 1n which power consumption is suppressed 1s
set, the supply of power to a main central processing unit
(CPU) which controls the entire image forming apparatus 1s
stopped 1n order to suppress power consumption while the
power 1s supplied only to a unit for detecting a specific factor
(referred to as a return factor) that the 1image forming appa-
ratus uses to return a different operation mode from the power
saving mode. Then, when the return factor 1s detected, the
image forming apparatus returns to a normal mode from the
power saving mode so that the supply of power to the respec-
tive units 1s initiated. However, 1n many cases, image forming,
apparatuses are under a network environment in which the
image forming apparatuses are connected to a network.
Among such 1image forming apparatuses, there 1s an 1mage
forming apparatus which includes a sub-CPU that consumes
less power than a main CPU. In that image forming apparatus,
the sub-CPU performs response actions under the network
environment 1n place of the main CPU even when a power
saving mode 1s set, and when the supply of power to the main
CPU 1s stopped. In recent years, techmques have been devel-
oped which decrease unnecessary power consumption in
regard to response actions under the network environment
when an operation mode of an 1mage forming apparatus
located under a network environment 1s set to a power saving
mode (for example, see Japanese Patent No. 4440326).

However, in the technique disclosed 1n Japanese Patent No.
4440326, when an operation mode of an image forming appa-
ratus which 1s 1n a stand-alone state 1n which the image
forming apparatus 1s not connected to a network 1s set to a
power saving mode, power 1s supplied to a unit that performs
response actions even if the unit does not need to perform
response actions which are necessary under the network envi-
ronment. As a result, power 1s consumed unnecessarily.

There 1s a need to reduce power consumption of an 1image
forming apparatus more eifectively.

SUMMARY OF THE INVENTION

It 1s an object of the present ivention to at least partially
solve the problems in the conventional technology.

A control device includes a power supply circuit and a
second sub-control unit. The power supply circuit recerves
power Irom a power supply and supplies the power to a
plurality of loads. The loads includes at least a main control
unit that controls a main body of an 1image forming apparatus
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and a first sub-control unit that performs response action
through a network when the supply of power to the main
control unit 1s blocked and the image forming apparatus 1s
connected to the network. The second sub-control unit con-
trols the blocking of the supply of power to the main control
unit. The sub control unit includes a first determination unit
that determines whether or not to block the supply of power
from the power supply circuit to the main control unit using a
predetermined condition; a second determination unit that
determines a state of the image forming apparatus with regard
to connection to the network when the first determination unit
determines to block the supply of power from the power
supply circuit to the main control unit; a power control unit
that blocks the supply of power from the power supply circuit
to the first sub-control unit 1n accordance with the determi-
nation result by the second determination unit; and a detec-
tion unit that detects at least one of a factor for resuming the
supply of power from the power supply circuit to the main
control unit and a factor for blocking the supply of power
from the power supply circuit to all or a part of the loads of the
image forming apparatus.

An 1mage forming apparatus includes a main control unit,
a first sub-control unit, an 1image forming unit, a power supply
circuit, and a second sub-control unit. The main control unit
controls a main body of the image forming apparatus. The
first sub-control unit performs response action through a net-
work when the supply of power to the main control unit 1s
blocked and the 1mage forming apparatus 1s connected to the
network. The image forming umt forms an 1image on a print
medium using image data representing an 1image. The power
supply circuit receives power from a power supply and sup-
plies the power to a plurality of loads including at least the
main control unit, the first sub-control unit, and the 1mage
forming unit. The second sub-control unit controls the block-
ing of the supply of power to the main control unit. The
second sub-control unit includes a first determination unit
that determines whether or not to block the supply of power
from the power supply circuit to the main control unit using
predetermined conditions; a second determination unit that
determines a state of the image forming apparatus 1n regard to
connection to the network when the first determination unit
determines to block the supply of power from the power
supply circuit to the main control unit; a power control unit
that blocks the supply of power from the power supply circuit
to the first sub-control umt 1n accordance with the determai-
nation result by the second determination unit; and a detec-
tion unit that detects at least one of a factor for resuming the
supply of power from the power supply circuit to the main
control unit and a factor for blocking the supply of power
from the power supply circuit to all or a part of the loads of the
image forming apparatus.

A control method 1s executed by a control device that
includes a power supply circuit and a second sub-control unait.
The power supply circuitrecerves power from a power supply
and supplies power to a plurality of loads. The loads includes
at least a main control unit that controls a main body of an
image forming apparatus and a first sub-control unit that
performs response action through a network when the supply
of power to the main control unit 1s blocked, and the image
forming apparatus 1s connected to the network. The second
sub-control unit controls the blocking of the supply of power
to the main control unit. The control method includes deter-
mining, by the second-sub control unit, whether or not to
block the supply of power from the power supply circuit to the
main control unit using predetermined conditions; determin-
ing, by the second-sub control umt, a state of the image
forming apparatus with regard to connection to the network
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when 1t 1s determined to block the supply of power from the
power supply circuit to the main control unit, in the determin-
ing of whether or not to block the supply; by the second
sub-control umt, blocking, the supply of power from the
power supply circuit to the first sub-control unit in accordance
with the determination result 1n the determining the state of
the 1mage forming apparatus; and detecting, by the second
sub-control unit, at least one of a factor for resuming the
supply of power from the power supply circuit to the main
control unit and a factor for blocking the supply of power
from the power supply circuitto all or a part of the loads of the
image forming apparatus.

The above and other objects, features, advantages and tech-
nical and industrial significance of this invention will be
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the mvention,
when considered 1in connection with the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1llustrating the configuration of an
image forming apparatus according to an embodiment;

FIG. 2 1s a diagram 1illustrating transition ol operation
modes of the image forming apparatus;

FIG. 3 1s a flowchart illustrating the flow of processes
performed by a second sub-CPU when the operation mode of
the image forming apparatus transitions from a standby mode
to a first power saving mode or a second power saving mode;
and

FIG. 4 1s a flowchart illustrating the flow of processes
performed by the second sub-CPU according to a modified
example when the operation mode of the image forming
apparatus transitions from a standby mode to a first power
saving mode or a second power saving mode.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinatter, a control device, an image forming apparatus,
a control method, and a control program according to an
embodiment of the present imnvention will be described 1n
detail with reference to the accompanying drawings.

The configuration of an 1mage forming apparatus including,
a control device will be described with reference to FIG. 1. An
image forming apparatus 100 includes a power supply device
119, a controller 101, an operation panel 114, a data storage
unit 115, a facsimile (FAX) communication unit 116, an
image reading unit 117, and an 1image forming unit 118. The
above devices excluding the power supply device 119 are
loads that are supplied with power from the power supply
device 119. The controller 101 includes a main memory 102,
a main central processing unit (CPU) circuit 104, a sub-CPU
peripheral circuit 103, a second sub-CPU 110, and a nonvola-
tile memory 120. The controller 101 1s connected to an exter-
nal apparatus 130 such as a personal computer (PC) through
a network. The network may be a local area network (LAN),
an intranet, the Ethernet (registered trademark), or the Inter-
net, for example. In this example, the network 1s the Ethernet
(registered trademark). Although not shown 1n the drawing,
connectors to which network cables for realizing connection
to a network are connected are arranged 1n the image forming,
apparatus 100. The main CPU circuit 104 includes a main
CPU 103. The sub-CPU peripheral circuit 105 includes an
Ethernet physical layer (Ethernet (registered trademark)
PHY) 106 and a first sub-CPU 107. The power supply device

119 includes direct current (DC)/DC power supply circuits
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4

108 and 109, a master power switch (Locker SW) 111, an
alternate current (AC)/DC power generation unit 112, a main
unit power switch 113. The power supply device 119 and the
second sub-CPU 110 correspond to the control device.

The main memory 102 1s a read only memory (ROM) or a
random access memory (RAM), for example, and stores

therein various types of data or various kinds of programs.
The data storage umit 115 1s a hard disk drive (HDD), a
NAND-type tlash memory, a nonvolatile memory such as a
NVRAM, for example, and stores therein various types of
data or various kinds of programs. The main CPU 103
executes various kinds of programs stored in the main
memory 102 or the data storage unit 115 to thereby control the
entire 1mage forming apparatus 100. In the operation panel
114, a display unit for displaying imnformation 1s integrated
with an operation mput unit such as a keyboard and a mouse
for recerving operation inputs of a user. As shown in FIG. 1,
although power 1s supplied to the display unit of the operation
panel 114 through the main unit power switch 113, power 1s
supplied to the operation input unit of the operation panel 114
through a different power supply path (not shown). The FAX
communication unit 116 performs FAX communication with
an external apparatus (not shown). The image reading unit
117 1s a scanner, for example, and reads 1images formed on a
document. The 1image forming unit 118 includes a mono-
chrome plotter, a 1-drum color plotter or a 4-drum color
plotter, and an application specific integrated circuit (ASIC),
for example. The 1mage forming unit 118 performs various
kinds of image processing such as error diffusion or gamma
conversion on 1mage data representing images read by the
image reading unit 117 or image data received from an exter-
nal apparatus such as the external apparatus 130 and performs
printing by forming images on a print medium such as a sheet
using the processed 1mage data.

The second sub-CPU 110 controls the entire image form-
ing apparatus 100 or a part thereof by executing various kinds
of programs stored in the main memory 102 or the data
storage unit 115 1n place of the main CPU 103 when supply of
power to the main CPU 103 1s blocked. Moreover, the second
sub-CPU 110 has a clock function of counting time. In this
embodiment, 1n particular, the second sub-CPU 110 deter-
mines periodically or at an optional point 1n time whether or
not to transition the operation mode of the image forming
apparatus 100 to a power saving mode from a standby mode.
The second sub-CPU 110 controls the blocking of the supply
of power from the AC/DC power generation unit 112 to the

main CPU circuit 104 including the main CPU 103 1n accor-
dance with the determination result. Moreover, the second
sub-CPU 110 causes the first sub-CPU 107 to be described
later to check the state of the image forming apparatus 100
with regard to connection to a network when causing the
operation mode to transition from the standby mode to the
power saving mode. Furthermore, the second sub-CPU 110
monitors a factor (referred to as a return factor) for returning,
to a different operation mode from the power saving mode
when the operation mode has transitioned from the standby
mode to the power saving mode. When the return factor 1s
detected, the second sub-CPU 110 causes the image forming
apparatus 100 to transition from the power saving mode to a
different operation mode 1n accordance with the detected
return factor. The return factor 1s at least one of the factors for
returning the supply of power to the main CPU circuit 104 and
the factors for blocking the supply of power to all loads of the
image forming apparatus 100. Details of various kinds of
operation modes and the return factor will be described later.
Such a second sub-CPU 110 consumes much less power than
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the main CPU 103. The nonvolatile memory 120 stores
therein various kinds of setting information.

The Ethernet physical layer 106 controls communication
in a network such as the Ethernet, for example. The first
sub-CPU 107 includes a MAC (logical layer) and plays a role

of connecting the image forming apparatus 100 to a network.
Moreover, the first sub-CPU 107 detects whether the Ethernet
physical layer 106 1s linked to a network under the control of
the second sub-CPU 110 when the operation mode of the
image forming apparatus 100 transitions from the standby
mode to the power saving mode. Specifically, the detection 1s
realized by checking the state of a link status register of the
Ethernet physical layer 106. Based on the detection result, the
second sub-CPU 110 can determine whether the image form-
ing apparatus 100 1s connected to a network or not as the state
of the image forming apparatus 100 with regard to connection
to a network. Moreover, the first sub-CPU 107 performs
automatic response actions through the network 1n place of
the main CPU 103 when the operation mode of the image
forming apparatus 100 transitions to a {irst power saving
mode.

The master power switch 111 switches between supply of
power from an AC power supply 121 and blocking thereot by
being turned on and off 1n accordance with a switching opera-
tion. The AC/DC power generation unit 112 functions as a
power supply unit (PSU) and converts an alternate-current
voltage (AC power) as power supplied from the AC power
supply 121 mto a direct-current voltage (DC power). The
AC/DC power generation unit 112 supplies the DC power to
the sub-CPU peripheral circuit 105 through the DC/DC
power supply circuit 108 and supplies the DC power to the
main CPU circuit 104 through the DC/DC power supply
circuit 109. Moreover, the AC/DC power generation unit 112
supplies the DC power to the display unit of the operation
panel 114, the data storage unit 115, the FAX communication
unit 116, the image reading unit 117, and the image forming,
unit 118 through the main unit power switch 113.

The DC/DC power supply circuit 108 appropriately trans-
torms the DC power converted by the AC/DC power genera-
tion unit 112 and supplies the transformed power to the sub-
CPU pernipheral circuit 105. The DC/DC power supply circuit
109 appropriately transtorms the DC power converted by the
AC/DC power generation unit 112 and supplies the trans-
formed power to the main CPU circuit 104. The main unit
power switch 113 1s turned on and off 1n accordance with the
operation mode set 1n the image forming apparatus 100 under
the control of the second sub-CPU 110.

The 1mage forming apparatus 100 having the above con-
figuration transitions to any one ol a plurality of different
operation modes 1n accordance with the state of power sup-
plied to the respective loads described above. Transition to
respective operation modes depends on the turning on and off
of the master power switch 111, the operation inputs through
the operation 1nput unit of the operation panel 114, and the
processing state of the image forming unit 118. The operation
mode 1includes an active mode, a standby mode, a first power
saving mode, a second power saving mode, and a shutdown
mode. When 1t 1s not necessary to distinguish the first and
second power saving modes from each other, they may be
referred to simply as a power saving mode. FIG. 2 15 a dia-
gram 1llustrating transition operation modes of the image
forming apparatus 100.

The standby mode 1s a mode to which the shutdown mode
described later transitions aiter the master power switch 111
1s turned on. When the image forming apparatus 100 is in the
standby mode, the master power switch 111 and the main unit
power switch 113 are turned on, power corresponding to a
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6

predetermined potential of voltage 1s supplied to the control-
ler 101, the operation panel 114, the FAX communication unit
116, the image reading unit 117, and the image forming unit
118. The image forming apparatus 100 transitions from the
standby mode to the active mode when the image forming
unit 118 performs image processing or the FAX communica-
tion umt 116 performs FAX communication, for example.
The 1mage forming apparatus 100 transitions from the
standby mode to the first or second power saving mode when
a state 1n which no operation 1s mput through the operation
input unit of the operation panel 114, no 1mage processing 1s
performed by the image forming umt 118, or no FAX com-
munication 1s performed by the FAX communication unit 116
continues for a predetermined period of time or longer.

The active mode 1s a mode to which the standby mode
transitions when processing related to formation of 1mages 1s
performed, for example, when the 1mage forming unit 118
performs 1mage processing or the FAX communication unit
116 performs FAX communication. In the active mode, since
the image forming apparatus 100 performs processing related
to formation of 1mages, power consumption becomes the
largest among the respective operation modes. The 1mage
forming apparatus 100 transitions from the active mode to the
standby mode when the image forming apparatus 100 finishes
the processing related to formation of 1mages.

In the first power saving mode, the master power switch
111 1s turned on but the main unit power switch 113 1s turned
off. Thus, the supply of power to the display unit of the
operation panel 114, the data storage unit 115, the FAX com-
munication unit 116, the image reading unit 117, and the
image forming unit 118 as well as the main CPU circuit 104
1s blocked. On the other hand, power 1s supplied to the opera-
tion input unit of the operation panel 114. Moreover, power 1s
supplied to the sub-CPU peripheral circuit 105 through the
AC/DC power generation unit 112 and the DC/DC power
supply circuit 108, and power 1s supplied to the second sub-
CPU 110 through the AC/DC power generation unit 112 and
the DC/DC power supply circuit 109. That 1s, the first power
saving mode 1s a power saving state 1n which power corre-
sponding to a voltage lower than that of a normal operation
mode 1s supplied and a state 1n which power consumption 1s
smallest under a network environment where the image form-
ing apparatus 100 1s connected to a network. In the first power
saving mode, the first sub-CPU 107 performs automatic
response actions through a network, and the second sub-CPU
110 monitors a factor (referred to as a return factor) for
returning to a different operation mode from the first power
saving mode. When the return factor 1s detected, the image
forming apparatus 100 transitions from the first power saving
mode to the standby mode or the shutdown mode described
later 1n accordance with the return factor. Although the return
factor 1n the first power saving mode will be described later,
the return factor may occur due to communication through a
network.

In the second power saving mode, the master power switch
111 1s turned on. Thus, the supply of power to the display unit
of the operation panel 114, the data storage unit 115, the FAX
communication unit 116, the image reading unit 117, and the
image forming unit 118 as well as the main CPU circuit 104
and the sub-CPU peripheral circuit 105 1s blocked. On the
other hand, power 1s supplied to the operation input umit of the

operation panel 114. Moreover, power 1s supplied to the sec-
ond sub-CPU 110 through the AC/DC power generation unit

112 and the DC/DC power supply circuit 109. That 1s, the
second power saving mode 1s a power saving state 1n which
power corresponding to a voltage lower than that of a normal
operation mode 1s supplied and a state in which power con-
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sumption 1s smallest under an environment where the 1mage
forming apparatus 100 1s not connected to a network. In the
second power saving mode, the second sub-CPU 110 moni-
tors a factor (referred to as a return factor) for returning to a
different operation mode from the second power saving
mode. When the return factor 1s detected, the 1mage forming
apparatus 100 transitions from the second power saving mode
to the standby mode or the shutdown mode described later in
accordance with the return factor. Although the return factor
in the second power saving mode will also be described later,
the return factor may not occur due to communication
through a network unlike the first power saving mode.

The shutdown mode 1s a mode to which the image forming,
apparatus 100 transitions when the master power switch 111
1s turned oif. In the shutdown mode, the supply of power to the
controller 101, the operation panel 114, the FAX communi-
cation unit 116, the image reading unit 117, and the image
forming unmit 118 1s blocked. The 1image forming apparatus
100 transitions from the shutdown mode to the standby mode
described above when the master power switch 111 1s turned
on.

Next, the tlow of processes performed by the image form-
ing apparatus 100 according to this embodiment will be
described. In this example, the tlow of processes performed
by the second sub-CPU 110 when the operation mode of the
image forming apparatus 100 transitions from the standby
mode to the first or second power saving mode will be
described with reference to FIG. 3. When the image forming
apparatus 100 1s 1n the standby mode 1n which the master
power switch 111 and the main unit power switch 113 of the
image forming apparatus 100 are turned on, power corre-
sponding to a predetermined potential of voltage 1s supplied
to the controller 101, the operation panel 114, the FAX com-
munication unit 116, the image reading unit 117, and the
image forming unit 118, and the image forming apparatus 100
performs standby for execution of processing related to for-
mation of images, the second sub-CPU 110 determines peri-
odically or at an optional point of time whether or not to
transition the operation mode of the image forming apparatus
100 to the power saving mode (step S1). The conditions for
transitioming to the power saving mode include, for example,
when an operation for instructing the transition to the power
saving mode 1s input from the user through the operation
input unit of the operation panel 114, or when a state in which
no operation 1s input through the operation input unit of the
operation panel 114 or no FAX commumnication 1s performed
by the FAX communication unit 116 continues for a prede-
termined period of time or longer. When the second sub-CPU
110 determines to transition to the power saving mode (YES
in step S1), the second sub-CPU 110 causes the main CPU
103 to determine whether or not the image forming apparatus
100 can transition to the power saving mode (step S2).
Whether 1t 1s possible to transition to the power saving mode
1s determined by determining whether there 1s a factor (re-
terred to as a power saving inhibiting factor) that inhibaits the
transition to the power saving mode. The power saving inhib-
iting factor 1s, for example, writing of data to the data storage
unit 115, maintenance processing of the image forming appa-
ratus 100, suspend-to-RAM (STR) processing of the main
memory 102 connected to the main CPU 103.

When such a power saving inhibiting factor 1s present, the
second sub-CPU 110 determines that 1t 1s not possible to
transition to the power saving mode (NO 1n step S2). The
main CPU 103 performs processing so as to eliminate the
power saving 1nhibiting factor, and when the power saving,
inhibiting factor 1s eliminated (YES 1n step S4), a state where
it 1s possible to transition to the power saving mode 1s
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achieved. For example, when the power saving inhibiting
factor 1s writing of data to the data storage unit 115, the main
CPU 103 completes the writing of data to the data storage unit
115 to achueve a state where 1t 1s possible to transition to the
power saving mode. When the power saving inhibiting factor
1s maintenance processing of the image forming apparatus
100, the main CPU 103 completes the maintenance process-
ing to achieve a state where 1t 1s possible to transition to the
power saving mode. When the power saving inhibiting factor
1s STR processing of the main memory 102, the main CPU
103 completes the STR processing to achueve a state where it
1s possible to transition to the power saving mode. When the

state where 1t 1s possible to transition to the power saving,
mode 1s achieved (YES 1n steps S2 and S4), the second

sub-CPU 110 blocks the supply of power to the main CPU
circuit 104 (step S5). Moreover, the second sub-CPU 110
turns off the main unit power switch 113 to block the supply
of power to the operation input unit of the operation panel
114, the data storage unit 115, the FAX communication unit
116, the image reading unit 117, and the image forming unit
118.

Subsequently, the second sub-CPU 110 causes the first
sub-CPU 107 to determine whether the image forming appa-
ratus 100 1s connected to a network (step S6). As described
above, this determination 1s performed based on the result of
detection by the first sub-CPU 107 checking the state of the
link status register of the Ethernet physical layer 106. When 1t
1s determined that the image forming apparatus 100 1s con-
nected to the network (YES 1n step S6), the second sub-CPU
110 does not block the supply of power to the sub-CPU
peripheral circuit 105. In this case, the image forming appa-
ratus 100 1s 1 the first power saving mode. In the image
forming apparatus 100 1n the first power saving mode, the first
sub-CPU 107 performs automatic response actions through
the network (step S7). Specifically, upon recerving response
request data requesting a response through the network and
the Ethernet physical layer 106, the first sub-CPU 107 sends
response data representing a response through the network
and the Ethernet physical layer 106.

Moreover, the second sub-CPU 110 monitors a return fac-
tor to determine whether the main CPU 103 needs to perform
response actions, the first sub-CPU 107 can perform response
actions, and 1t 1s okay to maintain the first power saving mode.
The return factor occurs, for example, when an operation 1s
input through the operation input unit of the operation panel
114, the sub-CPU peripheral circuit 1035 has received print
data instructing printing through the network, or the master
power switch 111 1s turned off. For example, when the sub-
CPU peripheral circuit 105 has received the response request
data through the network, the second sub-CPU 110 deter-
mines that the main CPU 103 does not need to perform
response actions, the first sub-CPU 107 can perform response
actions, and 1t 1s okay to maintain the first power saving mode.
When the sub-CPU peripheral circuit 105 has received the
print data through the network, the second sub-CPU 110
determines that the main CPU 103 needs to perform response
actions, and it 1s necessary to transition to the active mode
through the standby mode. Moreover, similarly, when an
operation 1nstructing copying 1s input through the operation
input unit of the operation panel 114 or an operation 1nstruct-
ing FAX communication 1s input, the second sub-CPU 110
also determines that the main CPU 103 needs to perform
response actions, and 1t 1s necessary to transition to the active
mode through the standby mode. When the master power
switch 111 1s turned off, the second sub-CPU 110 determines
to transition to the shutdown mode. Moreover, the second
sub-CPU 110 transitions the operation mode of the image
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forming apparatus 100 to the standby mode or the shutdown
mode 1n accordance with the determination result.

On the other hand, when 1t 1s determined that the 1image
forming apparatus 100 1s not connected to the network (NO 1n
step S6), the second sub-CPU 110 blocks the supply of power
to the sub-CPU peripheral circuit 105 (step S8). In this case,
the 1mage forming apparatus 100 1s 1n the second power
saving mode. In the image forming apparatus 100 1n the
second power saving mode, the second sub-CPU 110 moni-
tors a return factor and determines whether the main CPU 103
needs to perform response actions. The return factor 1n the
second power saving mode occurs when an operation 1s input
through the operation 1input unit of the operation panel 114 or
the master power switch 111 1s turned off. That 1s, 1n the
second power saving mode, 1t 1s not possible to recetve print
data through the network and to perform automatic response
actions through the network unlike the first power saving
mode. Moreover, when an operation instructing copying 1s
input through the operation mput unit of the operation panel
114 or an operation mstructing FAX communication 1s imnput,
the second sub-CPU 110 also determines that the main CPU
103 needs to perform response actions, and it 1s necessary to
transition to the active mode through the standby mode. When
the master power switch 111 1s turned off, the second sub-
CPU 110 determines to transition to the shutdown mode.
Moreover, the second sub-CPU 110 transitions the operation
mode of the image forming apparatus 100 to the standby
mode or the shutdown mode 1n accordance with the determi-
nation result.

As described above, 1n this embodiment, the second sub-
CPU 110 that detects a return factor for returning to a different
operation mode from the power saving mode, and the sub-
CPU peripheral circuit 105 that performs automatic response
actions through the network are provided separate from each
other, so that power supply systems that supplies power to
them are independently provided. Moreover, the second sub-
CPU 110 determines whether the image forming apparatus
100 1s connected to the network. When the image forming
apparatus 100 1s connected to the network, the second sub-
CPU 110 supplies power to the sub-CPU peripheral circuit
105 that performs automatic response actions through the
network and 1t causes the operation mode of the image form-
ing apparatus 100 to transition to the first power saving mode.
When the 1mage forming apparatus 100 1s not connected to
the network, the second sub-CPU 110 blocks the supply of
power to the sub-CPU peripheral circuit 105 and causes the
operation mode of the image forming apparatus 100 to tran-
sition to the second power saving mode. In the second power
saving mode, power consumption becomes smaller than that
of the first power saving mode. Thus, by finely regulating the
power state of the image forming apparatus 100 1n such a way,
the power consumption of the image forming apparatus 100
being 1n the power saving mode can be decreased more effec-
tively.

In the above example, the image forming apparatus 100 has
been described to include a configuration for connecting to a
network and to be either 1n a state of being connected to the
network or 1n a state of not being connected to the network.
However, the image forming apparatus 100 may not include a
configuration for connecting to the network and may be
always 1n a state of not being connected to the network.
Moreover, the 1mage forming apparatus 100 1s not limited to
a MFP capable of realizing a copy function, a printer function,
a scanner function, and a FAX communication function but
may be one capable of realizing at least one of these functions.
For example, the image forming apparatus 100 according to
the present embodiment may be applied to any one of a
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copying machine that realizes the copy function, a printer that
realizes the printer function, a scanner device that realizes the
scanner function, a FAX machine that realizes the FAX func-
tion.

For example, even 1f the image forming apparatus 100 1s
configured to be unable to connect to a network and 1s a
copying machine that realizes the copy function or an image
forming apparatus that realizes the copy function and the
FAX communication function, 1t 1s possible to decrease
power consumption by transitioning the operation mode of
the image forming apparatus 100 to the second power saving
mode 1n accordance with the determination of the second
sub-CPU 110 as described above. That 1s, the configuration
according to this embodiment can be applied to a series of
products of image forming apparatuses 1n which the same
control substrate as that of the controller 101 1s mounted. In
other words, regardless of whether the 1mage forming appa-
ratus 100 uses a function of connecting to a network, 1t 1s
possible to minimize power consumption of the control sub-
strate by changing variation (control by execution of various
kinds of programs) of internal control of the controller 101 of
the 1mage forming apparatus 100.

Modified Example

The present invention 1s not limited to the above embodi-
ment, but can be embodied by modilying the constituent
clements thereof with a range without departing from the
spirit thereof 1n 1ts implementation step. Moreover, various
inventions can be realized by an appropriate combination of a
plurality of constituent elements disclosed 1n the above
embodiment. For example, several constituent elements may
be removed from all constituent elements shown in the
embodiment. Furthermore, constituent elements of different
embodiments may be appropnately combined with each
other. Moreover, various modifications as shown below are
possible.

In the above-described embodiment, various kinds of pro-
grams executed by the image forming apparatus 100 may be
stored on a computer connected to a network such as the
Internet and provided by being downloaded through a net-
work. In addition, the programs may be recorded 1n a com-
puter-readable recording medium, such as a CD-ROM, a
flexible disk (FD), a CD-R, or a digital versatile disk (DVD),
as files 1n an installable format or an executable format and
provided as the computer-readable recording medium.

In the above-described embodiment, the second sub-CPU
110 of the image forming apparatus 100 may determine
whether the connection of the image forming apparatus 100
to the network 1s valid as the state of the image forming
apparatus 100 with regard to connection to the network when
causing the operation mode of the image forming apparatus
100 to transition from the standby mode to the power saving
mode. In this case, network connection setting information
representing whether the connection of the image forming
apparatus 100 to the network 1s valid or not may be stored 1n
advance 1n the nonvolatile memory 120. The second sub-CPU
110 determines whether the connection of the image forming,
apparatus 100 to the network 1s valid or not using the network
connection setting information stored in the nonvolatile
memory 120 when causing the operation mode of the image
forming apparatus 100 to transition from the standby mode to
the power saving mode. Then, the second sub-CPU 110 tran-
sitions the operation mode to either the first power saving
mode or the second power saving mode 1n accordance with
the determination result.

FIG. 4 1s a flowchart illustrating the tlow of processes
performed by the second sub-CPU 110 according to the
modified example when the operation mode of the image
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forming apparatus 100 transitions from the standby mode to
the first power saving mode or the second power saving mode.
Processes of steps S1 to S5 are the same as those of the
embodiment described above. In step S10, the second sub-
CPU 110 reads the network connection setting information
stored 1n the nonvolatile memory 120. In step S11, the second
sub-CPU 110 determines whether the connection of the
image forming apparatus 100 to the network 1s valid or not
using the network connection setting information. When the
second sub-CPU 110 determines that the connection of the
image forming apparatus 100 to the network 1s valid (YES 1n
step S11), the second sub-CPU 110 does not block the supply

of power to the sub-CPU peripheral circuit 105. In this case,
the 1mage forming apparatus 100 1s 1n the first power saving,
mode. In this way, when the connection to the network 1s
valid, even 11 the image forming apparatus 100 1s not actually
connected to the network, the first power saving mode 1s setto
the image forming apparatus 100. In this state, when the user
connects network cables to the image forming apparatus 100,
unless a return factor 1s detected, the image forming apparatus
100 1s connected to the network with no change in the state 1n
which the supply of power to the main CPU circuit 104, the
operation input unit of the operation panel 114, the data
storage unit 115, the FAX communication unit 116, the image
reading unit 117, and the image forming unit 118 1s blocked.
That 1s, power consumption under the network environment
1s minimized. On the other hand, when the second sub-CPU
110 determines that the connection of the image forming
apparatus 100 to the network 1s not valid (NO 1n step S11), the
flow proceeds to step S8. The process of step S8 1s the same as
that of the above-described embodiment.

According to the above configuration, for example, when 1t
1s not possible to make the function of connecting to the
network valid due to shipment configuration of the image
forming apparatus 100 as a product, it 1s possible to decrease
the number of processing steps up to when the operation
mode of the image forming apparatus 100 transitions to the
power saving mode and to allow the image forming apparatus
100 to quickly transition to the power saving mode. As a
result, 1t 1s possible to effectively decrease the power con-
sumption of the image forming apparatus 100. Moreover, by
storing the network connection setting information in the
nonvolatile memory 120, the 1image forming apparatus 100
can continuously hold the network connection setting infor-
mation even when the master power switch 111 1s turned off.
Moreover, it 1s possible to always make the determination
using the network connection setting information when caus-
ing the operation mode of the image forming apparatus 100 to
transition to the power saving mode.

According to the embodiments, i1t 1s possible to reduce
power consumption of an 1image forming apparatus more
cifectively.

Although the mnvention has been described with respect to
specific embodiments for a complete and clear disclosure, the
appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled 1n the art that
tairly fall within the basic teaching herein set forth.

What 1s claimed 1s:

1. A control device comprising:

a power supply circuit that recerves power from a power
supply and supplies the power to a plurality of loads, the
loads including at least a main control unit that controls
a main body of an 1image forming apparatus and a {first
sub-control unit that performs response action through a
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network when the supply of power to the main control

unit 1s blocked and the image forming apparatus 1s con-

nected to the network:; and

a second sub-control unit that controls the blocking of the
supply of power to the main control unit, wherein

the second sub-control unit includes
a first determination unit that determines whether or not

to block the supply of power from the power supply
circuit to the main control unit using a predetermined
condition;

a second determination unit that determines a state of the
image forming apparatus with regard to connection to
the network when the first determination umt deter-
mines to block the supply of power from the power
supply circuit to the main control unait;

a power control unit that blocks the supply of power
from the power supply circuit to the first sub-control
unit in accordance with the determination result by
the second determination unit; and

a detection unit that detects at least one of a factor for
resuming the supply of power from the power supply
circuit to the main control unit and a factor for block-
ing the supply of power from the power supply circuit
to all or a part of the loads of the image forming
apparatus.

2. The control device according to claim 1, wherein the
power control unit does not block the supply of power from
the power supply circuit to the first sub-control unit when the
second determination unit determines that the image forming
apparatus 1s connected to the network.

3. The control device according to claim 1, wherein the
power control unit blocks the supply of power from the power
supply circuit to the first sub-control unit when the second
determination unit determines that the image forming appa-
ratus 1s not connected to the network.

4. The control device according to claim 1, further com-
prising a nonvolatile storage unit that stores therein network
connection setting information representing whether the con-
nection of the image forming apparatus to the network 1s valid
or not.

5. The control device according to claim 4, wherein

the storage unit 1s connected to the second sub-control unit,

the second determination unit determines whether the con-
nection of the image forming apparatus to the network 1s
valid or not using the network connection setting infor-
mation stored 1n the storage unit, and

the power control unit does not block the supply of power
from the power supply circuit to the first sub-control unit
when the second determination unit determines that the
connection of the image forming apparatus to the net-
work 1s valid.

6. The control device according to claim 3, wherein

when the network connection setting imnformation repre-
sents that the connection of the image forming apparatus
to the network 1s valid, the second determination unit
determines that the connection of the 1image forming
apparatus to the network 1s valid even though the 1mage
forming apparatus 1s not in connection with the network.

7. An 1image forming apparatus comprising;:

a main control unit that controls a main body of the image
forming apparatus;

a first sub-control unit that performs response action
through a network when the supply of power to the main
control unit 1s blocked and the image forming apparatus
1s connected to the network:

an 1mage forming unit that forms an image on a print
medium using 1image data representing an 1image;
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a power supply circuit that recetves power from a power
supply and supplies the power to a plurality of loads
including at least the main control unit, the first sub-
control unit, and the 1image forming unit; and

a second sub-control unit that controls the blocking of the
supply of power to the main control unit, wherein

the second sub-control unit includes
a {irst determination unit that determines whether or not

to block the supply of power from the power supply
circuit to the main control unit using predetermined
conditions;

a second determination unit that determines a state of the
image forming apparatus in regard to connection to
the network when the first determination unit deter-
mines to block the supply of power from the power
supply circuit to the main control unait;

a power control unit that blocks the supply of power from
the power supply circuit to the first sub-control unit in
accordance with the determination result by the second
determination unit; and

a detection unit that detects at least one of a factor for
resuming the supply of power from the power supply
circuit to the main control unit and a factor for blocking
the supply of power from the power supply circuit to all
or a part of the loads of the image forming apparatus.

8. A control method executed by a control device includ-

ing: a power supply circuit that recerves power from a power
supply and supplies power to a plurality of loads, the loads
including at least a main control unit that controls amain body
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of an 1mage forming apparatus and a first sub-control unit that
performs response action through a network when the supply
of power to the main control unit 1s blocked, and the image
forming apparatus 1s connected to the network; and a second
sub-control unit that controls the blocking of the supply of
power to the main control unit, the control method compris-
ng:
determining, by the second-sub control umt, whether or not
to block the supply of power from the power supply
circuit to the main control unit using predetermined
conditions;
determining, by the second-sub control unit, a state of the
image forming apparatus with regard to connection to
the network when 1t 1s determined to block the supply of
power from the power supply circuit to the main control
unit, 1in the determining of whether or not to block the
supply;
by the second sub-control unit, blocking, the supply of
power Irom the power supply circuit to the first sub-
control unit in accordance with the determination result
in the determining the state of the image forming appa-
ratus; and
detecting, by the second sub-control unit, at least one of a
factor for resuming the supply of power from the power
supply circuit to the main control unit and a factor for
blocking the supply of power from the power supply
circuit to all or a part of the loads of the image forming,
apparatus.
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